Introduction
The introduction of Highly Active Antiretroviral Therapy (HAART) has led to substantial reduction of Human Immunodefi- The death of patients was ascertained by death report from the clinical charts, ART database or interview of relatives.
Determinants
The primary exposure was ART including other important determinants such as Isoniazid prophylactic therapy (IPT) and cotrimoxazole prophylaxis. The potential base line confounders were WHO AIDS disease stage, WHO functional status, CD4 count, haemoglobin body weight, age, gender, marital status, and educational status. All determinants data were retrieved from patients' electronic ART data base.
Statistical Analysis
Data was cleaned and coded using SPSS-20. Baseline covariates including, functional status, WHO AIDS staging, marital status, educational level, hemoglobin, and weight had less than 5% missing observations and data was imputed with multiple imputation. The estimates of five imputed data were pooled using Rubin's rule. Chi square test was used to compare baseline characteristics between pre-ART and ART initiated patients for categorical variables and t-test for continuous variables. Kaplan Meier plot used to illustrate survival experience of the cohort. Incidence rates (IRs) for mortality and 95% confidence intervals was calculated for the periods. An unadjusted and adjusted HR was computed with a time dependent Cox proportional hazard regression model. A corresponding two-sided 95% confidence intervals and associated p-values < 0.05 considered as statistically significant. The effects of co-trimoxazole and Isoniazid prophylaxis therapy on mortality were determined in subset analysis restricted to patients who were receiving ART.
Ethical Clearance
The study protocol was reviewed and approved by Dilla University ethical clearance committee. Letter of permission to access data was obtained from Dilla referral hospital clinical director. Before importing the data to SPSS for analysis, and analysis was performed in anonymized data.
Results

Base line characteristics of patients
A total of 4176 patients were ever enrolled on Chronic HIV care and support program in Dilla hospital between 15 September, 2005 and 10 September, 2013. A total of 1597 subjects were excluded from analysis criteria due to age < 15 years (n = 308) and lack of information (n = 1289) leaving a total of 2579 study participants for final analysis (Figure 1 ). Table 1 compares the baseline socio-demographic and clinical characteristics of the ART initiated and pre-ART groups. Pre-ART study subjects were more likely to be female (61.8% Vs. 54.3%, P = 0.006), were younger (Mean, 30.78 Vs. 32.89 years, P < 0.001), married (67.8% Vs. 59.0%, P < 0.001), had primary education (88.3% Vs. 61.8, P < 0.001), and bedridden (64.8% Vs. 5.5%, P < 0.001) than those participants on ART at baseline. There was no statistical difference between the two treatment group with respect to mean weight (P = 0.949), mean CD4 cell count (P = 0.976) and mean hemoglobin level (P = 0.875) at baseline.
Mortality
The cohort contributed a total of 7151 person-years of follow up with 532 person-years for pre-ART and 6619 person-years for ART groups. The overall median follow-up was 34 months (inter quartile range, 9-64 months). The exposure specific median follow up was12 months (inter quartile range, 2-32 months) and 39 months (inter quartile range, 12-67 months), respectively, for subjects in pre-ART and ART groups (P < 0.001).
During the study period, a total of 243 patients (9.4%) died giving a crude death rate of 3.4 per 100 person-years (95% CI; 2.6-4.2), 1562 (60.6%) were censored alive, while total of 774 (30%) were lost to follow up. Of this, the majority 443 (57.2%) were those who started ART. For ART groups, 196 deaths (9.0%) were reported, giving an overall mortality rate of 3.0 per 100 person-years (95% CI; 2.3-4.0), while in a pre-ART group 47 (11.7%) deaths were reported giving a mortality rate of 8.8 per 100 person-years (95% CI; 6.1-11.5). The 8 years survival probability was significantly different between the groups with and without ART, P < 0.001 ( Figure 2 ). Table 2 shows the results of unadjusted and adjusted Cox regression models fitting factors associated with mortality. Age, baseline line functional status, baseline weight, baseline WHO stage, IPT initiation, and ART initiation were independent predictor of mortality in adjusted Cox regression model. However, marital status, education background, cotrimoxazole prophylaxis baseline CD4 cell count, and baseline hemoglobin level were not associated with mortality. A 1 year increase in age increase the risk of death by 2%, similarly, a 1kg increase at baseline weight led to 3% reduction in mortality, which were statistically significant. The hazard of death for patients who were bedridden was 2.6 times than risk for ambulatory patients. Patients at WHO stage IV were at increased risk of death as compared to their counterparts (AHR = 2.77, 95% CI 1.14-7.26). Taking IPT prophylaxis after initiation of ART decreased the risk of death by 87%. There was 2.2 times risk of death for patients not taking ART as compared to patients taking ART.
Discussion
This 8-year retrospective cohort study of HIV infected patients on ART gives an insight in survival and its determinants in a semiurban hospital setting in Ethiopia. The overall 8 years mortality was 3.4 per 100 person-years. Which is lower than the mortality rate from previous studies from Ethiopia [25] , African countries [9, [14] [15] [16] [17] [29] [30] [31] , and findings from other areas [19, 21, 32] . However there were also studies which reported similar findings with ours [13, [33] [34] [35] [36] . Factor contributed to low mortality in our study might be continuity of care and follow up at home by adherence supporter and free of charge ART services. There are different reasons for the discrepancy of results which has been seen among studies in low income countries that mortality were higher within the first month of HAART start than in later months [35] . Longer follow up period is required in order to assess the true reduction of mortality after ART initiation, most of the findings from African countries has estimated mortality of maximum 2 years follow up which might have estimated high death rate than the present finding. Another very important reason that makes our result different from previous studies might be that ART was treated as time varying covariates.
Unlike previous finding from Ethiopia [25] , age is important predictor of death in our study. Multiple studies have demonstrated that an increase in age at the time of HIV infection was associated with more rapid progression to AIDS [5, 16, [19] [20] [21] 32, 35] . Old age is associated with immunologic vulnerability, exposure to infectious diseases, psychosocial comorbidities and the other factors of disease progression [37] having had an AIDS diagnosis could more severely impair subsequent immune function in older individuals than in young people, preserving an overall age effect on mortality. Gender of the patient may be an important biological prognostic factor in AIDS, but the results of various studies are conflicting. Several authors described gender differences in ART outcome, where men had a higher mortality rate than women [ 12,14,16,19,21,30,31,38 ], but others found none [ 5,9,13,15,17,20,25,29,33,35,36,39] . In our study, although females had a slightly better survival than males, this was not statistically significant. Female patients experienced lower risk of death during follow-up compared with males [40] . This may be explained by differences in treatment adherence, health seeking behaviour and women's more timely access to ART through antenatal care.
WHO AIDS staging, which is a well known predictor of mortality in most studies, [14, 16, 17, 19, 30, [34] [35] [36] 38] was significantly associated with mortality. Finding from Uganda [16] , established that a 5 kg increase in baseline weight led to a 23% reduction in the risk of death. Similarly, in present study baseline weight had a significant effect on survival of patients. Several studies [16, 21, 29, 30] found that increasing CD4 count resulted in lower hazard of mortality among HIV/AIDS patients. Our result showed that for a 1 unit increase in CD4 count, the hazard of death lower by 1%, yet this was not statistically significant. Unlike Previous studies [9, 36, 41] haemoglobin was not a significant predictor of mortality in our study despite observational studies conducted in Botswana and Uganda are in agreement with current study [12, 16] . The low level of hemoglobin in HIV positive patients could be due to an advanced clinical stage, especially secondary to latent opportunistic infections. The cause of anemia in HIV patients is likely to be multifactorial factors such as bleeding, nutritional deficiency, hemolytic anemia, bone marrow suppression, etc.). This inconsistency compels further research to see the effect of hemoglobin on mortality among HIV/AIDS patients.
IPT initiation after HAART was an important predictor of mortality. Since such an effect has not been reported previously in other African cohort studies, this unmeasured confound could also have biased the estimates. This finding need to be replicated in similar settings elsewhere. Most studies found it difficult to analyze the effect of cotrimoxazole prophylaxis on survival independent of ART. However, we were able to see the effect of cotrimoxazole prophylaxis given before and with ART. Even though, those patients who took cotrimoxazole prophylaxis with ART had a higher mortality than those who took before starting ART, the difference was not statistically significant. But some studies found that taking cotrimoxazole prophylaxis had a significant effect on reduction of mortality as compared to not taking the prophylaxis [16, 25, 32] .
The independent effect of being bed ridden on survival of patients could be explained by advanced clinical stage of the HIV/AIDS and low CD4 count. Such type of patients need special attention, by health care providers, in daily clinical care.
Our study cohort had a long observation period (8 years) and reflects the operational realities of the hospital. The large number of patients and events analyzed was an important strength of this study. Also, because all patients were treatment naive, our results are not confounded by previous antiretroviral therapy. To avoid time dependent bias we estimated hazard rates by fitting ART as time varying covariate. This avoids the so called time dependent (immortal time) bias [42] [43] [44] [45] .
This study has some limitations. First, we were not able to determine the exact cause of the deaths, and to attribute them all to HIV, over estimates the AIDS-related mortality rate. Second, the data were collected retrospectively from patient files in a context of routine care and hence there might be a certain degree of underreporting of events. Lack of data on adherence prevented us from analyzing the role of adherence on survival time, though several studies report this as an important determinant [9] , and similarly, we were not able to see the effect of Body mass index on survival. Third, underestimation of mortality could have occurred because of significant proportions (30%) of the participants were lost to follow up, which was higher than studies conducted in other African countries. Patient tracing significantly increased the number of reported deaths as there may be substantial death among lost to follow up [12] . Death rates after HAART initiation within antiretroviral therapy clinics may be systematically underestimated if losses to follow-up were large and patients with very low pre-treatment CD4 counts were presenting for care, however in our study there was no statistically significant difference in CD4 count and WHO clinical staging between the lost to follow up and those in the followed up, so it is unlikely for the mortality to be underestimated. However readers need to be caution while reading the low mortality rate reported in this study, that it could still be explained by the high proportion of lost to follow up. It needs further research to address the possible reasons for large proportion of lost to follow up and the outcome of those lost to follow up.
Conclusion
The study has shown a relatively low mortality rate as compared to other African countries. Age, low baseline body weight, bedridden functional status, stage IV AIDS disease, and isoniazid prophylaxis were found to be independent predictors of mortality in HIV/AIDS patients.
This mortality and its determinants need to be addressed by assessing patients for those risk factors and improving the quality of existing services like nutritional evaluation for identifying those with low body weight. Health worker need to give more emphasis during clinical care for patients like bedridden, advanced WHO HIV disease stage and those who are older. The high lost to follow up should be addressed by initiating a tracing mechanism through house visits.
